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This journal is (c) The Royal Society of Chemistry 2011 S2 XRS+ (Bio-Rad).Fluorescence spectra were taken with Fluorescence Spectrometer (F-4600, HITACHI, Japan).
UV-vis spectra were taken on UV-vis spectrometer (U-3010, HITACHI, Japan). Optical purity of compound 5 as analyzed by GC chiral analysis (Varian's CP-Chirasil-Dex CB column ,25m*0.25mm). Top: racemic 5; bottom: enantioenriched (1R,2R)-5 (89.6% ee). were added sequentially at room temperature. The reaction mixture was allowed to stir for 12 h, and excess TMSN 3 was removed under reduced pressure. Synthesis of (1R,2R)-2-azidocyclopentyl carbonochloridate 7. Compound 6 (1.43 g 11.25 mmol) was added to a solution of triphosgene (3.5 g 11.3 mmol) in dry THF (20 mL). The reaction was stirred for 10 h at room temperature, and the solvent was evaporated under vacuum. The residue was dried under vacuum for 1 h, affording 2.0 g (10.5 mmol) 7 in 94% conversion as a clear oil. tRNA to yield a library greater than 1 ×10 9 CFU, ensuring complete coverage of the original diversity.
Chemical synthesis Scheme S1. Synthesis of ACPK (3). (a)
:
Synthesis of ((1R
,
Synthesis of (S)-6-(((1R
Cells were grown on LB agar plates containing 25 μg /mL tetracycline (Tet), 50 μg/mL kanamycin (Kan), 68 μg/mL chloramphenicol (Cm) and 1 mM ACPK After incubation at 37 °C for 48 h, colonies on the plates were pooled, total plasmids were isolated and pBK-PylRS plasmids were separated by agarose gel electrophoresis. The extracted pBK-PylRS plasmids were transformed into DH10B harboring pNEGPyl CUA tRNA to start the negative selection. After eletroporation, the cells were allowed to recover for 2 h at 37 °C before being transferred to LB agar plates containing 50 μg/mL Kan, 100 μg/mL ampicillin (Amp) and 0.2% arabinose. The plates were incubated for 12 h at 37 °C at which point the cells were pooled and the pBK-PylRS plasmids were extracted. Single colonies after the third positive round of selection were picked and their ability to survive upon Cm challenge was tested with increasing concentrations of Cm with and without 1 mM ACPK. Ten colonies that successfully passed through these selection procedures were sequenced and the results are summarized in Table S1 .
Protein MS-spec
To acquire intact protein mass spectra, the purified HDEA-His 6 protein containing ACPK at residue V58
(HdeA-V58-ACPK) was buffer-exchanged by Hitrap desalting column (GE healthcare) into desalting buffer (20 mM tris-HCl, pH 7.8) and concentrated to ~ 0.3 mg /mL. Intact protein mass spectrum was acquired on an automated ESI/MS system (CapLC-ESI-Q-TOF).
Sequence of wt-HDEA-His 6 is:
ADAQKAADNK KPVNSWTCED FLAVDESFQP TAVGFAEALN NKDKPEDAVLDVQGIATVTP AIVQACTQDK QANFKDKVKG EWDKIKKDMK LGPEQKLISE EDLNSAVDHH HHHH
The calculation of the ESI-MS data to confirm the correct ACPK incorporation into HdeA are as follows: tRNA pair and GFP-N149TAG. Cells were grown in LB medium containing ampicilline (50 mg /mL) and chloramphenicol (50 mg/mL) with shaking overnight at 37 ºC. After 1:100 dilution in LB medium containing ampicilline (50 mg/mL) and chloramphenicol (50 mg/mL), the culture was grown at 37 °C to an OD 600 ~0.5. Unnatural amino acid (100 mM) was added by 1:100 dilution to a final concentration of 1mM and incubated with cell culture for 30 min. 
Native PAGE gel analysis
The native PAGE gel was prepared using Bio-Rad Mini-PROTEAN Tetra Electrophoresis System (see Figure   S2 ). SDS was removed from the ingredients of both the stacking gel(pH6.8, 4%) and the resolving gel(pH8.8, 15%).
All the protein samples were prepared in TRIS buffer containing bromophenol blue, native running buffer (1 L) was 
Biocompatible CuAAC in living E. coli cells: 1 ml E. coli bacteria cells expressing HdeA-V58-ACPK was washed twice by PBS buffer and resuspended in 200 μL the same 1X PBS as the labeling buffer (pH 7.4).
Alk-coumarin was added to the buffer to 100 μM final concentration together with 2.5 mM sodium ascorbate, 80
μM CuSO 4 and 15 μM BTTES. The reaction was allowed to proceed at room temperature for 30-45 min before being quenched by excess Cu(I) chelator BCS. The cells were then washed three times with 500 μL of ice-colde PBS buffer before being applied for flow cytometry analysis.
Fig. S4. SDS-PAGE analysis on lysates of E. coli cells expressing wt-HdeA, HdeA-V58-ACPK or without
HdeA after being reacted with alk-coumarin by biocompatible CuAAC in vivo.
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IsdA NEAT expression and purification
We amplified gene of IsdA NEAT Domain 6, 7 (363 base pair) by PCR from S. aureus chromosome (primers. proteins IsdB, IsdC, IsdH and ABC transporter IsdDEF, constitutes the acquisition machinery for heme as a preferred source of the essential iron element for almost all organisms. During bacterial pathogenesis, it has been proposed that IsdA abstracts heme from bound hemoglobin that had been previously captured by IsdB. Then heme was transferred from IsdA to IsdC, and eventurally to ABC transporters IsdDEF. However, detailed mechanism of heme acquisition and transfer by this system remains to be elucidated.
The NEAr transporter (NEAT) domain of IsdA has been previously shown to be involved in direct heme binding and exhibits a higher solubility than the full-length IsdA protein. 
Plasmid transfection and protein expression in mammalian cells
Both H1299 and Hela cells were maintained in Gibco DMEM supplemented with glutamine, penicillin/streptomycin and 10% FBS at 37 °C in a humidified atmosphere of 5% CO 2 . In all experiments, cells were transiently transfected using FuGENE HD reagent according to the manufacturer's instructions (Roche).
Western blot analysis
The pCMV-ACPK-RS plasmid was co-transfected into H1299 cells (p53-null) with a plasmid encoding p53 harboring a single amber mutation (TAG) at the N-terminal phosphorylation site Ser20 or at the central tetramerization domain residue 
Fluorescence imaging
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Hela cells were plated on six-well containing glass coverslips (Costar) to obtain 80-90% confluency. The next day, cells were transfected with p53-EGFP or p53EGFP-372TAG using HD transfection reagent (Roche; 8 μl Fugene HD + 0.8 μg of pCMV-ACPK-RS + 1.2 μg of p53EGFP or p53EGFP-K372TAG for 2 ml cell culture).
After 24h, cells on the coverslips were washed three times with PBS and then fixed in 4% paraformaldehyde/PBS for 10 min at room temperature. After 3 washes with ice-cold PBS, cells were permeabilized in ice-cold PBS containing 0.2% Triton X-100 for 10 min, followed by blocking in PBS containing 1% bovine serum albumin and 1 ug/mL of DAPI (Sigma) at room temperature for 30 min in dark. Cells were washed three times with PBS, and the stained cells were mounted with mounting medium and the cover slips were sealed with nail polish. Fluorescence imgages were recorded under confocal microscopy (Olympus, FV-1000, Fig. 2 ). 
